Genetic and biochemical studies of the Agouti-attractin system.
Pleiotropic effects of melanocortin signaling were first described nearly 100 years ago when mice carrying the lethal yellow (A(y)) allele of the Agouti coat color gene were recognized to develop increased growth and adiposity. Work from our laboratory and others over the last several years has demonstrated that the non-pigmentary effects of A(y) are caused by ectopic expression of Agouti protein, a paracrine signaling molecule whose normal function is to inhibit signaling through the melanocortin 1 receptor (Mc1r), but which can mimic the effects of Agouti-related protein (Agrp), a homologous neuropeptide produced in the medial portion of the arcuate nucleus that acts as a potent antagonist of the Mc3r and Mc4r. Recently we have used the genetics of pigmentation as an in vivo screening system to analyze other mutations in the Agouti-melanocortin pathway, leading to the identification of Attractin (Atrn), a widely expressed type I transmembrane protein that serves as an accessory receptor for Agouti protein. Surprisingly, homologs of Atrn are found in fruitflies and nematodes, even though Agouti and/or Agouti-related protein are found only in vertebrates. Insight into this apparent paradox now comes from studies of different Atrn alleles, in which we find hyperactivity, abnormal myelination, and widespread CNS vacuolation. We suggest that the neurodegenerative phenotype reflects the ancestral function of Atrn to facilitate and/or maintain cell-cell interactions in the nervous system. Expression in neurectodermal cells during vertebrate evolution may have allowed Atrn to be recruited by the Agouti-melanocortin system to control coat color.